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Water draining device for a former 

5 

Tiie invention relates to a former provided with a water draining device which 
comprises a rib construction or equivalent for doctoring water off the face of a wire 
or equivalent, a rise duct through which the water to be removed^ is arranged to be 
passed into a water space of the water draining device and ftirther into a water 
10 draining system or equivalent of the former, which water draining device extends 
substantially across the entire width of the wire in the cross direction of the machine. 

In formers of paper machines and equivalent known from prior art, it has been 
observed that the upper wire wears unevenly so that the wear m lateral areas is 

15 heavier than in the middle. Another problem in the prior art arrangements is 
constituted by the uneveness of water draining both in the machine and in the cross 
manhmft direction. The problems are caused at least pardy by air leakages from the 
lateral areas of a set of water draining boxes situated above. Leakages may occur at 
the point of joinmg of a s^ of ribs and a side wall of a box, in gaps re maining 

20 between die set of ribs and end seals, and also through a thin edge of the web 
adjacent to the end seals, or through a gap remaining between the end seal and die 
edge of the web. Because of air leakages, in the rise duct th«c is always plenty of 
air mixed with water at the edges, which reduces the hydrostatic pressure. As a 
result, the web and the upper wire are subjected to a higher vacuum in the lateral 

25 areas than in the middle of the machine. This causes heavier wear of the edges of 
the iqjper wire and differences in the properties of the web in the cross direction. 
Differences in the manhinft direction arise from the uneven flow of water in the rise 
duct caused by air leakages and the resultant variation in drainage pressure. 

30 The above-noted problems are also clear from die accompanying Figs. lA - ID 
illustrating prior art. The velocity profile VP of the water flowing in a rise duct NK 
is higher in lateral areas RA than in a middle area KA, because all the air sucked 
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into a water draining box V comes from the lateral areas RA. The above-mentioned 
heavy wear of the wire occurs in the lateral areas RA. The vacumn PAl acting in 
the lateral area RA is higher than the vacuum PA2 acting m the middle because ttie 
air mixed with water has the effect of reducing the hydrostatic pressure. In the rib 
5 gaps VL of the water drammg device, there is air in the lateral areas RA but not in 
the middle area KA. 

An object of the invention is to provide a solution to the problems described above, 

10 An objea of the invention is more specifically to provide a solution in which wire 
wear is uniform in die cross direction of the machme and water draining is uniform 
both in the machine and in the cross direction. 

With a view to achieving the objectives stated above and those that will come out 
15 later, the former in accordance with the invention is mainly ciiaracterized m that» 
in the cross direction of the machine, the rise duct of the water draming device of 
the former is divided in the lateral areas by means of a partition wall or equivalent 
into a lateral-area rise duct of its own, which forms a water draining portion of its 

OWIL 

20 

In the invention, in the cross direction of the machine, the space above the ribs of 
the water drainmg device of ±e former and the rise duct are divided in the lateral 
areas by means of a partition wall or equivalent into a lateral-area flow duct of its 
own, which forms a water draining portion of its own. 

25 

In accordance with the invention, the problems arising from air leakages in the 
former and in its water draining device are elhninated or they are at least consider- 
ably reduced by separating ttie lateral area by means of a machine direction partition 
wall into a water draining portion of its own above the set of ribs and in the rise 
30 duct. Thereby, disturbances may be confmed to a certain area. 
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In accordance with one advantageous further embodiment example of the invention, 
the rise duct of the lateral area is provided with adjustable throttling, whereby the 
drainage pressure can be set so that it is the same in the lateral areas and in the 
middle area. This arrangement is self-balancing, i.e. if the vacuum in the lateral area 
S becomes higher than in the middle area, air leakages increase and the flow of water 
towards the edges through the gaps between the ribs and the pressure loss m the 
throttling point of the rise duct also increase, which reduces the vacuum in the 
lateral area. In this arrangement, disturbances can be limited and wear of die wire 
is equalized. 

10 

In accordance with another advantageous further embodiment example of the 
invention, the upper end of the rise duct m the lateral area is arranged to be a water 
separator, and the flow of air is throttled. In that case, the rise duct in the lateral 
area is provided with a suction leg in which the level of water remains sUghdy lower 
15 than in the actual wati^ space of the box. In addition to disturbances and the 
problem of wire wear, die pulsating caused by throttling is also avoided by means 
of this arrangement, and in this embodiment example, measuring ducts are arranged 
in the space above the set of ribs and in the lateral and middle areas to advantage- 
ously control the vacuum level in the lateral area. 

20 

By means of the above-noted arrangements in accordance with the invention it is 
possible to etliminate or at least to minimize the heavy wear of the wire in the lateral 
areas, differing from that of the middle area. Moreover, water draining is more 
uniform than m prior known arrangements both in the machine and in die cross 
25 direction. 

The arrangement in accordance with the invention is suitable for use in almost all 
formers having problems described above. The invention is suitable, for example, 
for hybrid formers, gap fonners, including flood water draining devices of formers, 
30 fonners of the horizontal type. 
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In the following, the invention will be described in more detail with reference to the 
figures in the accompanying drawing, to the details of which the invention is, 
however, in no way intended to be narrowly confined. 

5 Figures lA— ID schematically show an arrangement in accordance with prior art. 

Figures 2A— 2D schematically show one embodiment example of the invention. 

Figures 3 A— 3D schematically show a second embodiment example of the invention. 

10 

Figures 4A— 4D schematically show a third embodiment example of die invention. 

As shown m Figs, lA— ID, the velocity profile VP of tiae water flowing in a rise 
duct NK in a water draining device of prior art formers is higher in lateral areas RA 

15 than in middle areas KA because of air that comes from the lateral areas RA into a 
water draining box V. The vacuum PAl acting in die lateral areas RA is higgler 
than the vacuum P A2 acting in die middle because of the effect of the air mixed with 
water. In rib gaps VL of the water draining device V there is air in the lateral areas 
RA. Air leakages and the higiier and non-uniform vacuum produced by them bi the 

20 lateral areas RA cause uneven wear of the wire and unevenness in water draining 
both in the machine and in the cross direction. 

In the embodiment example of the invention shown in Figs. 2A— 2D, in a water 
draming device 20 of a former, the area with disturbances where air leakages cause 

25 problems is confined to an area that is as narrow as possible at an edge 29 by means 
of a partition wall 21 to form a lateral-area flow duct 25 of its own (to form a rise 
duct of its own in the lateral area), which forms a water draining portion of its own. 
The partition wall 21 may also be constructed so that it is adjustable in the cross 
direction of the machine, the range of adjustment Z being preferably -100 - 200 

30 mm. In the lateral areas, the velocity V21 of water and air is higher than the 
velocity V20 in the middle areas. Vacuums in the lateral area P21 and in the middle 
area P22 are equally high in this embodiment example. Water mixed with air flows 
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in the water draining portion 29 of the lateral area confined by the partition wall 21 . 
Water that has no air bubbles is removed from the middle area. The lower edge of 
the partition wall 21 is preferably bevelled to form a tip 22. The partition wall 21 is 
so situated that it is m an area which is outside die cutting line Z of an edge strip. 

5 The edge strip is usually cut from a web W after a wire section. An upper wire FY 
and a lower wire FA transport between them the web W, from which water is 
removed by means of ceramic ribs 23 into the water draining box 20. The reference 
numeral 28 denotes the arra where there are no air bubbles in water. An edge seal 
is denoted with the reference numeral 24 and it prevents air leakages from between 

10 the edge seals and the ceramic ribs 23 through the web W. The ducts of ttie water 
draining device 20 into the other air and water system of the machine are denoted 
with the reference numeral 26,27. 

Figs. 3A— 3D show a second embodnnent example of the invention in which a 
15 throttling means 30 is placed in the rise duct 29 in the water dnunii^ portion 25 
confined by the partition wall 21, the vacuum P21 in die lateral area being regulated 
by means of said throttling means so that it is equally high as the vacuum P22 in the 
middle areas of the machine. In other respects, this embodnnent example substan- 
tially corresponds to the equivalent parts shown in Figs. 2A— 2D and denoted with 
20 the same reference numerals. 

In the embodiment example shown in Figs. 4A— 4D, the upper end of the rise duct 
29 in the water drainmg portion 25 separated by means of the partition wall 21 in 
the lateral area is formed as a water separator 35, and an air flow I is throttled by 

25 means of a regulation valve 36. The rise duct is provided with a suction leg 37 in 
which the surface 38 of water remains slightly lower than the water surface 39 in the 
actual water space of the box 20. For ±e pinpose of controlling the vacuum level 
P21 in the lateral area, the regulation valves 36 are arranged to provide the same 
vacuum for the ribs 23 in the middle of the machme P22 and at the edges P21 . In 

30 other respects, this embodiment example substantially corresponds to the equivalent 
parts shown in Figs. 2A— 2D and denoted with the same reference numerals. 
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Above» the invention has been described with reference to some of its embodiment 
examples only, to the details of which the invention is, however, by no means 
intended to be narrowly confined. Many modifications and variations are possible 
within the inventive idea defined in the following claims. 
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Claims 

L A former provided with a water draining device which comprises a rib construc- 
tion (23) or equivalent for doctoring water off the face of a wire (FY) or equivalent, 

5 a rise duct (29) through which the water to be removed is arranged to be passed into 
a water space of the water draining device (20) and further into a water draining 
system or equivalent of the former, which water draming device (20) extends 
substantially across the entire widdi of the wire (FY) in the cross direction of the 
machine, characterized in tha t, in the cross direction of the machine, the rise duct 

10 (29) of the water draining device (20) is divided in the lateral areas by means of a 
partition wall (21) or equivalent into a lateral-area rise duct (25) of its own, which 
forms a water draining pordon of its own. 

2. A former as claimed in claim 1, characterized in that a throttling means (30) is 
15 placed in the lateral-area rise duct (25) of the water draining device (20) of the 

former for regulating the vacuum (P21) in the lateral areas so that it is substantially 
equally high as the vacuum (P22) in the middle area, 

3. A former as claimed in claim 1, characterized in that the upper end of the 
20 lateral-area rise dua (25) of the water draining device (20) of the former is formed 

as a water sqiarator (35). 

4. A former as claimed in claim 3, characterized in that regulation valves (36) are 
arranged in connection with the lateral-area rise duct (25) for controlling the vacuum 

25 level (P21) in the lateral area of the water draming device (20) of the former. 

5. A former as claimed in claim 3 or 4, characterized in that the lateral- area rise 
duct (25) of the water draming device of the former is provided with a suction leg 
(37). 

30 
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6. A former as claimed in any one of claims 1 to 5, characterized in that the 
lateral-area rise duct (25) of the water drainmg device (20) of the former is provided 
with an edge seal (24). 

5 7, A former as claimed in claim 1, characterized in that the partition wall (21) 
placed in the lateral area of the water draining device of the former is adjustable (Z) 
in the cross direction of the machine. 

8. A former as claimed in claim 7, characterized in that the adjustment range {2) 
10 of said partition wall (21) is preferably -100 - +200 mm. 
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